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SOCIAL NEWS FORWARDING TO
GENERATE INTEREST CLUSTERS

TECHNICAL FIELD

The present invention relates generally to social network-
ing and, more particularly, but not exclusively to managing
communications by using a recipient’s response to a message
to generate interest clusters of members useable 1in recerving,
a related subsequent message.

BACKGROUND

Tremendous changes have been occurring 1in the Internet
that influence our everyday lives. For example, online social
networks have become the new meeting grounds. The devel-
opment of such online social networks touch countless
aspects ol our everyday lives, providing instant access to
people of stmilar mindsets, and enabling us to form partner-
ships with more people 1n more ways than ever belore.

One aspect of our everyday lives that may be affected by
online social networking technology 1s the ease in which
news stories and other forms of gossip may be shared over the
internet. Gossip and other forms of word-of-mouth commu-
nications have been considered to be a great source of news
for centuries. However, all too often while some shared news
Or gossip may be interesting to some people; 1t may not be
interesting to others. One approach for determining how
interesting such shared news or gossip may be 1s to have
people vote on 1t. The more often someone votes positively
for an 1tem, the more likely 1t 1s popular. However, merely
because something 1s highly popular generally, 1t does not
indicate that 1t 1s 1nteresting to a particular audience. For
example, the fact that a thousand people voted a particular
article very high may say little about whether a different
thousand people would find the article interesting at all. Thus,
when a person has what they believe to be interesting news,
g0ss1p, or the like, 1t 1s often difficult to know to whom to send
it to. Therefore, 1t 1s with respect to these considerations and
others that the present invention has been made.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the
present invention are described with reference to the follow-
ing drawings. In the drawings, like reference numerals refer
to like parts throughout the various figures unless otherwise
specified.

For a better understanding of the present invention, refer-
ence will be made to the following Detailed Description,
which 1s to be read 1n association with the accompanying,
drawings, wherein:

FIG. 1 1s a system diagram of one embodiment of an
environment 1n which the invention may be practiced;

FIG. 2 shows one embodiment of a mobile device that may
be included 1n a system implementing the invention;

FIG. 3 shows one embodiment of a network device that
may be included 1n a system implementing the invention;

FI1G. 4 1llustrates a logical flow diagram generally showing
one embodiment of a process for managing messages using
generated interest clusters based on responses of a message
recipient to the received message;

FI1G. 5 illustrates arelational diagram generally showing an
example embodiment as a message 1s forwarded through a
social network; and
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FIG. 6 1llustrates an example interface usable for managing,
messages using generated iterest clusters.

DETAILED DESCRIPTION

The present 1invention now will be described more fully
hereinafter with reference to the accompanying drawings,
which form a part hereof, and which show, by way of illus-
tration, specific embodiments by which the invention may be
practiced. This invention may, however, be embodied 1n many
different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled 1n the art. Among other things, the present invention
may be embodied as methods or devices. Accordingly, the
present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment or an embodi-
ment combining software and hardware aspects. The follow-
ing detailed description 1s, therefore, not to be taken 1n a
limiting sense.

Throughout the specification and claims, the following
terms take the meanings explicitly associated herein, unless
the context clearly dictates otherwise. The phrase “in one
embodiment” as used herein does not necessarily refer to the
same embodiment, though i1t may. Furthermore, the phrase
“1n another embodiment™ as used herein does not necessarily
refer to a different embodiment, although 1t may. Thus, as
described below, various embodiments of the invention may
be readily combined, without departing from the scope or
spirit of the mvention.

As used herein, the terms “social network™ and ““social
community” refer to a concept that an individual’s personal
network of Iriends, family colleagues, coworkers, and the
subsequent connections within those networks. A social net-
work, for example, can be utilized to find more relevant
connections for a variety of activities, including, but not lim-
ited to dating, job networking, service referrals, content shar-
ing, like-minded individuals, activity partners, or the like.

An online social network refers to a person’s set of direct
and/or indirect personal relationships, including real and vir-
tual privileges and permissions that users may associate with
these people. Direct personal relationships refers to relation-
ships with people the user commumnicates with directly,
including family members, friends, colleagues, coworkers,
and other people with which the person has had some form of
direct contact, such as contact in person, by telephone, by
email, by instant message, by letter, or the like. These direct
personal relationships are sometimes referred to as first-de-
gree relationships. First-degree relationships can have vary-
ing degrees of closeness, trust, and other characteristics.

Indirect personal relationships refer to relationships
through first-degree relationships to people with whom a
person has not had some form of direct or limited direct
contact, such as in being cc’d on an e-mail message, or the
like. For example, a friend of a friend represents an indirect
personal relationship. A more extended, indirect relationship
might be a friend of a fnend of a frnend. These indirect
relationships are sometimes characterized by a degree of
separation between the people. For instance, a friend of a
friend can be characterized as two degrees of separation or a
second-degree relationship. Similarly, a friend of a friend of a
friend can be characterized as three degrees of separation or a
third-degree relationship, and so forth.

The following brietly describes the embodiments of the
invention in order to provide a basic understanding of some
aspects of the mnvention. This brief description 1s not intended
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as an extensive overview. It 1s not intended to 1dentify key or
critical elements, or to delineate or otherwise narrow the
scope. Its purpose 1s merely to present some concepts 1n a
simplified form as a prelude to the more detailed description
that 1s presented later.

Briefly stated, embodiments are directed towards manag-
ing messages based on automatically generated and managed
interest clusters. A forwarding member of a social network
may select to send a message over the network. Initially, the
message may be analyzed to determine one or more potential
interest clusters associated with the message. In one embodi-
ment, the message may be automatically sent to members
within the interest cluster(s) for which the message 1s associ-
ated. If the interest cluster(s) are new or otherwise empty of
members, the message might be sent to those users in the
sender’s contact list. The recipients may then be automati-
cally added and/or removed as members of the identified
interest clusters based on their responses to the received mes-
sage.

In one embodiment, the recipients may receive a score
based on their responses. For example, in one embodiment, 11
the recipient selected to forward the received message, the
recipient may be given a score value that 1s higher than 11 the
recipient merely read the message. Similarly, recipients that
ignored the received message might recerve a different, or
neutral score, while those recipients that deleted the message
might recerve a lowest score. Recipients may then be auto-
matically added to various interest clusters associated with
the message based, 1n part, on their scores. Subsequent mes-
sages associated with a populated interest cluster might be
automatically forwarded to the members associated with the
interest cluster, rather than sending the message to everyone
in a member’s contact list. In this manner, messages are more
likely to be received by those in the social network that may
have indicated an interest 1n a subject of the message. Mem-
bers within an interest cluster may be removed based on
subsequent responses to subsequent messages sent to the
members of the interest cluster.

As the message 1s forwarded through a social network, the
membership to an interest cluster may be revised. For
example, a subsequent recipient of the message, not in the
original sender’s contact list, might be included 1n an interest
cluster 11 the subsequent recipient selects to forward the mes-
sage, or to read the message.

In one embodiment, as messages are recerved and for-
warded by members within the social network, a hop distance
may be determined. A hop distance may be determined by
counting a number of times a message 1s forwarded. In one
embodiment, the hop distance may be used to rank order a
display of messages at a recipient’s client device. In one
embodiment, messages that are received but ignored for a
period of time might be automatically deleted from the recipi-
ent’s display. Stmilarly, received messages that are 1gnored
and/or have a hop distance below a defined threshold for the
period of time might also be automatically deleted from the
recipient’s display.

In one embodiment, the messages might be forwarded to
members anonymously, for example, to encourage additional
forwarding of the message. In one embodiment, the 1nterest
clusters may be provided to a member for use 1n selecting to
whom the message 1s to be forwarded.

In one embodiment, while a name, alias, or the like, to the
interest cluster might be exposed to the member, membership
to the interest cluster might remain hidden.

In one embodiment, the interest clusters may be used by
virtually any member of the interest cluster to send messages.
In one embodiment, the interest cluster might be used by a
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third party to send directed advertising, marketing material,
educational matenial, or the like.

In one embodiment, a category of members within the
interest clusters might be 1dentified as sneezers, or those that
tend to forward messages more often than another category of
members. In one embodiment, messages, including, but not
limited to third party material may be sent to the sneezers to
further increase a likelihood that the material will be for-
warded.

[lustrative Operating Environment

FIG. 1 shows components of one embodiment of an envi-
ronment 1n which the mvention may be practiced. Not all the
components may be required to practice the invention, and
variations in the arrangement and type of the components
may be made without departing from the spirit or scope of the
invention. As shown, system 100 of FIG. 1 includes local area
networks (“LANs”)/wide area networks (“WANSs”)—(net-
work) 105, wireless network 110, client devices 101-104,
cluster service (CS) 106, and content server 108.

Generally, client devices 102-104 may include virtually
any mobile computing device capable of recerving and send-
Ing a message over a network, such as wireless network 110,
or the like. Such devices include portable devices such as,
cellular telephones, smart phones, display pagers, radio fre-
quency (RF) devices, infrared (IR) devices, Personal Digital
Assistants (PDAs), handheld computers, laptop computers,
wearable computers, tablet computers, integrated devices
combining one or more of the preceding devices, or the like.
One embodiment of a mobile device usable as one of client
devices 102-104 1s described 1n more detail below 1n conjunc-
tion with FIG. 2.

Client device 101 may include virtually any computing
device that typically connects using a wired communications
medium such as personal computers, multiprocessor sys-
tems, microprocessor-based or programmable consumer
electronics, network PCs, or the like. In one embodiment,
client devices 101-104 may be configured to operate over a
wired and/or a wireless network.

Client devices 101-104 typically range widely 1n terms of
capabilities and features. For example, a cell phone may have
a numeric keypad and a few lines of monochrome LCD dis-
play on which only text may be displayed. In another
example, a web-enabled client device may have a touch sen-
sit1ve screen, a stylus, and several lines of color LCD display
in which both text and graphics may be displayed.

A web-enabled client device may include a browser appli-
cation that 1s configured to recerve and to send web pages,
web-based messages, or the like. The browser application
may be configured to recerve and display graphics, text, mul-
timedia, or the like, employing virtually any web based lan-
guage, including a wireless application protocol messages
(WAP), or the like. In one embodiment, the browser applica-
tion 1s enabled to employ Handheld Device Markup Lan-
guage (HDML), Wireless Markup Language (WML), WML-
Script, JavaScript, Standard Generalized Markup Language
(SMGL), HyperText Markup Language (HIML), eXtensible
Markup Language (XML), or the like, to display and send a
message.

Client devices 101-104 also may include at least one other
client application that 1s configured to receive content from
another computing device. The client application may
include a capability to provide and receive textual content,
multimedia information, or the like. The client application
may further provide information that identifies itself, includ-
ing a type, capability, name, or the like. In one embodiment,
client devices 101-104 may uniquely i1dentity themselves
through any of a variety of mechanisms, including a phone
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number, Mobile Identification Number (MIN), an electronic
serial number (ESN), network address, or other device 1den-
tifier. The information may also indicate a content format that
the client device 1s enabled to employ. Such information may
be provided in a message, or the like, sent to another comput-
ing device.

Client devices 101-104 may also be configured to commu-
nicate a message, such as through email, Short Message Ser-
vice (SMS), Multimedia Message Service (MMS), instant
messaging (IM), mternet relay chat (IRC), Mardam-Bey’s
IRC (mIRC), Jabber, or the like, between another computing
device. However, the present invention 1s not limited to these
message protocols, and virtually any other message protocol
may be employed.

Client devices 101-104 may further be configured to
include a client application that enables the user to log into a
user account that may be managed by another computing
device, such as content server 108, cluster service 106, or the
like. Such user account, for example, may be configured to
enable the user to recerve emails, send/recerve IM messages,
SMS messages, access selected web pages, participate 1n a
social networking activity, provide messages that may
include links or attachments, or the like. However, managing
of messages may also be performed without logging into the
user account.

Thus, a user of client devices 101-104 may employ any of
a variety of client applications to access content, read articles,
read messages, compose messages, send messages, or the
like. In one embodiment, a user of client devices 101-104 may
access a news article, or other item of interest from, for
example, content server 108. The user may then select to
forward a message to another user of one of client devices
101-104 about the accessed content, article, or the like.

The message may be forwarded using any of a variety of
message protocols, including but not limited to SMS, 1M,
MMS, email, or the like. Moreover, in one embodiment, the
forwarded message may include a reference to the content,
article, or message using, for example, an attachment, a link,
a copy of the content, article, or message within the forwarded
message, or virtually any other mechamism. The user may
select to forward the message as a form of gossip (or any other
form of communications) to members of a social network. It
should be noted that the term gossip as used herein refers to a
classification of content. However, the invention 1s not limited
to merely managing gossip messages, and any content may be
managed using the invention.

In one embodiment, the message may be forwarded anony-
mously such that the recipients may not readily determine
from whom the message 1s actually forwarded. This may be
performed 1n a variety of ways. For example, in one embodi-
ment, a header of the forwarded message indicating a source
of the message may be blank, may include an alias, a fake
identifier, or the like.

When another user receives the forwarded message, that
recipient user may select to 1gnore the message, read the
message, delete the message, or forward the message to at
least one other user of one of client devices 101-104. In one
embodiment, as the message 1s forwarded to other members
in the social network, a hop distance may be determined 1n
real-time. In one embodiment, the hop distance may be deter-
mined by cluster service 106 and provided to each client
device recewving and/or forwarding the message. However,
the invention 1s not so limited, and the hop distance may be
determined using any of a variety of other mechanisms. For
example, 1n one embodiment, one or more client devices
receiving and/or forwarding the message may determine the
hop distance. This may be performed using a variety of ways,
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including for example, including with the message informa-
tion about a number of hops the message traversed to reach a
recipient; sending an acknowledgement back through a chain
of forwarding client devices where the acknowledgments
may be used to determine the hop distance; or any of a variety
of other ways. Thus, 1n one embodiment, the hop distance
may be determined using any of a variety of peer-to-peer
approaches, a server based approach, or even a combination
of peer-to-peer and server based approach.

In any event, the hop distance may then be displayed at a
client device, in one embodiment, along with the message, to
indicate a level of interest by the members of the social
network. That 1s, the more times the message 1s forwarded by
different users 1n a sequence of users (e.g., client devices) the
greater the determined hop distance. Thus, a user may view
the hop distance as an indicator of how 1nteresting or news-
worthy the message may be.

In one embodiment, to whom the message 1s to be for-
warded may be determined automatically based on an address
book, buddy list, or any other form of contact list associated
with the user requesting the message to be forwarded. For
example, a user may employ a client application to indicate
that a message 1s to be forwarded. When the indication 1s
received by the client device, or other network device, the
user’s contact list may be examined to determine to whom to
forward the message.

However, in another embodiment, the message might be
analyzed to determine one or more interest clusters associated
with the message. Such interest clusters may be based, for
example, on parsing content of the message to 1dentify one or
more words, and identifying interest clusters based on the
identified word(s). For example, content might include words
associated with sports, friends, entertainment, or the like.
Such words may then be used to 1dentily one or more interest
clusters. In one embodiment, as more messages are identified,
interest clusters may be organized based on various relation-
ships. For example, interest clusters might be organized nto
a hierarchical relationship, such as fishing, and hunting
within outdoor sports; chess, and cards, within indoor sports;
with indoor and outdoor sports being within a general interest
cluster of sports. Similarly, different messages may be asso-
ciated with one or more same interest clusters. It should be
clear, however, that interest clusters may be organized based
on other than a hierarchical relationship, and virtually any
other relationship may be used. Moreover, 1n one embodi-
ment, the interest clusters might be managed as being unre-
lated to each other.

In any event, 1I members are identified with an interest
cluster associated with the message, then the interest cluster
might be made available for use 1n determining to whom the
message 1s to be sent. In one embodiment, a display may be
provided to a sender of the message from which the sender
may select the 1nterest cluster to use to send the message. In
one embodiment, all interest clusters for which the sender 1s
a member may be displayed to the sender, independent of
whether the message 1s associated with the interest cluster. In
another embodiment, those interest clusters for which the
message 1s associated might be displayed, while other interest
clusters may remain hidden or otherwise unavailable to the
sender for selection. One embodiment of an interface useable
to display and otherwise manage messages using interest
clusters 1s described 1n more detail below in conjunction with
FIG. 6.

As the message 1s forwarded to the determined recipients
of the message, cluster service 106 may revise membership to
one or more interest clusters based on a response of the
recipient to the message. For example, 11 the recipient selects
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not to read the message and instead deletes it, cluster service
106 may select to delete that recipient from one or more
interest clusters. In another embodiment, if the recipient
selects to merely 1gnore the message (e.g., neither deleting,
reading, nor forwarding the message) the recipient might be
selectively removed from one or more interest clusters. That
1s, the recipient might be retained as a member or removed
from the interest cluster. In one embodiment, removal might
be based on a single message response by the recipient. How-
ever, 1n another embodiment, the removal might be based on
responses by the recipient to a defined number of subsequent
messages associated with the interest cluster. Similarly, if a
recipient reads and/or forwards the recerved message, the
recipient might be added to one or more interest clusters
associated with the message. Moreover, those recipients 1den-
tified as forwarding messages a defined number of times
might be additionally classified as sneezers—those having an
increased tendency to forward recerved messages over
another recipient.

Wireless network 110 1s configured to couple client
devices 102-104 with network 105. Wireless network 110
may include any of a variety of wireless sub-networks that
may further overlay stand-alone ad-hoc networks, or the like,
to provide an infrastructure-oriented connection for client
devices 102-104. Such sub-networks may include mesh net-
works, Wireless LAN (WLAN) networks, cellular networks,
or the like.

Wireless network 110 may further include an autonomous
system of terminals, gateways, routers, or the like connected
by wireless radio links, or the like. These connectors may be
configured to move Ireely and randomly and organize them-
selves arbitrarily, such that the topology of wireless network
110 may change rapidly.

Wireless network 110 may further employ a plurality of
access technologies including 2nd (2G), 3rd (3G) generation
radio access for cellular systems, WLAN, Wireless Router
(WR) mesh, or the like. Access technologies such as 2G, 3G,
and future access networks may enable wide area coverage
for client devices, such as client devices 102-104 with various
degrees of mobility. For example, wireless network 110 may
enable a radio connection through a radio network access
such as Global System for Mobile communication (GSM),

General Packet Radio Services (GPRS), Enhanced Data
GSM Environment (EDGE), Wideband Code Division Mul-
tiple Access (WCDMA), Bluetooth, or the like. In essence,
wireless network 110 may include virtually any wireless
communication mechanism by which information may travel
between client devices 102-104 and another computing
device, network, or the like.

Network 1035 1s configured to couple cluster service 106
and 1ts components with other computing devices, including,
content server 108, client device 101, and through wireless
network 110 to client devices 102-104. Network 105 1s
cnabled to employ any form of computer readable media for
communicating information from one electronic device to
another. Also, network 105 can include the Internet 1n addi-
tion to local area networks (LANs), wide area networks
(WANs), direct connections, such as through a universal
serial bus (USB) port, other forms of computer-readable
media, or any combination thereof. On an interconnected set
of LANs, including those based on differing architectures and
protocols, a router acts as a link between LANs, enabling
messages to be sent from one to another. Also, communica-
tion links within L ANs typically include twisted wire pair or
coaxial cable, while communication links between networks
may utilize analog telephone lines, full or fractional dedicated
digital lines including T1, T2, T3, and T4, Integrated Services
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Digital Networks (ISDNs), Digital Subscriber Lines (DSLs),

wireless links including satellite links, or other communica-
tions links known to those skilled in the art. Furthermore,
remote computers and other related electronic devices could
be remotely connected to either LANs or WANSs via a modem
and temporary telephone link. In essence, network 105
includes any commumnication method by which information
may travel between computing devices.

Additionally, communication media typically embodies
computer-readable 1nstructions, data structures, program
modules, or other data in a modulated data signal such as a
carrier wave, data signal, or other transport mechanism and
includes any information delivery media. The terms “modu-
lated data si1gnal,” and “carrier-wave signal” includes a signal
that has one or more of its characteristics set or changed in
such a manner as to encode information, instructions, data, or
the like, 1n the signal. By way of example, communication
media mcludes wired media such as twisted pair, coaxial
cable, fiber optics, wave guides, and other wired media and
wireless media such as acoustic, RE, infrared, and other wire-
less media.

One embodiment of cluster server 106 1s described 1n more
detail below in conjunction with FIG. 3. Briefly, however,
cluster service 106 may include any computing device
capable of connecting to network 105 to enable managing of
messages within a social network using generated interest
clusters. In one embodiment, cluster service 106 may provide
an interface to a user of client devices 101-104 that may be
used to post, spread, delete, or otherwise manage distribution
of messages, including gossip messages.

Cluster service 106 may further dynamically determine
hop distances for respective messages, enable rank ordering
of messages for a client device, and enable automatic deletion
ol a message based, 1n part, on hop distance. In one embodi-
ment, cluster service 106 may further dynamaically revise
membership to an interest cluster associated with a message
based on aresponse to the message by a message recipient. In
one embodiment, 1f a message 1s ignored by a message recipi-
ent for a defined time period, the message may also be auto-
matically deleted from a display of messages to the recipient.

Cluster service 106 may, in one embodiment, provide to a
client device, a determined hop distance for display with a
respective message. In one embodiment, the hop distance
may be configured to be dynamically updated 1n real-time for
the client device as the message 1s forwarded through a social
network of users, such as might be represented by client
devices 101-104, or the like. In one embodiment, cluster
service 106 might be configured to determine hop distance
based on how a user of a client device responds to a recerved
message. For example, 1n one embodiment, where a user
receives a message and selects to forward the message to
another client device, the hop distance might be determined
based on a longest sequence of client devices for which the
message 1s forwarded. In one embodiment, the hop distance
displayed at a client device might be independent of whether
the user forwarded the message or did not forward the mes-
sage. That 1s, 1n one embodiment, the user might always see
the hop distance to reflect the longest sequence, even if that
user 1s not within the longest sequence of users. In another
embodiment, 11 the user 1s not within the longest sequence, the
hop distance displayed for that user might retlect the length of
the sequence of users for which that user 1s a member. How-
ever, the displayed hop distance for a given user 1s not limited
to these embodiments, and any of a variety of other hop
distances may be determined for display at a client device,
without limiting the scope of the invention.
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As noted, cluster service 106 may determine one or more
interest clusters for which a message 1s associated. In one
embodiment, cluster service 106 may make such determina-
tion by performing an analysis of the message. Cluster service
106 may then manage membership to the one or more interest
clusters based on how a recipient of the message responds to
the message. Cluster service 106 may, 1n one embodiment,
provide the interest clusters to amember of the interest cluster
for use 1 forwarding messages. Cluster service 106 also may
provide an interface useable 1n selecting and using interest
clusters to manage messages.

Cluster service 106 may further provide selective access to
one or more 1nterest clusters to a third party, such as content
server 106, or the like. In such situations, the third party might
employ the interest cluster to send directed messages that may
include, but are not limited to, advertisements, marketing
material, educational material, or the like. Cluster service 106
may also determine one or more sneezers based on their
response to recerved messages. In one embodiment, a sneezer
list may be organized based on interest clusters. The sneezer
list may then be made available to a third party or even
members of one or more 1nterest clusters, for use in directing,
messages. Cluster service 106 may employ a process substan-
tially similar to the process described below 1n conjunction
with FIG. 4 to perform at least some of 1ts actions.

It should be noted that while FIG. 1 illustrates a use of
cluster service 106 to manage messages based on hop dis-
tances and/or interest clusters, the invention 1s not so limited.
For example, as noted above, client devices 101-104 may also
be configured with a client application, script, plug-in, applet,
or the like, that 1s configured and arranged to enable the client
device to manage messages using hop distances, and/or inter-
est clusters. Moreover, 1n another embodiment, various func-
tions performed by cluster service 106 may be distributed
across a plurality of network devices.

Devices that may operate as cluster service 106 include
personal computers, desktop computers, multiprocessor sys-
tems, microprocessor-based or programmable consumer
electronics, network PCs, servers, or the like.

Content server 108 includes virtually any network comput-
ing device that 1s configured to provide various resources,
including content and/or services over network 105. As such,
content server 108 represents one embodiment of a content
system. Content server 108 may provide access to any of a
variety ol content, including, but not limited to messages,
such as emails, SMS messages, IM messages; search results;
news; articles; websites; hyperlinks; ads; reviews; as well as
content that may include audio files, video files, text files,
streaming files, graphical files, or the like. Thus, virtually any
content may be available through content server 108 for
access by clientdevices 101-104. In one embodiment, content
server 108 might be configured and arranged to provide a
website for users to post, view, link to, and/or otherwise
access, content. Content server 108 might also provide FTP
services, APIs, web services, database services, or the like, to
enable users to access content. In addition, content server 108
may also provide a messaging service, such as an email
server, text messaging server, or the like. However, content
server 108 1s not limited to these mechanisms, and/or content,
and others are envisaged as well.

Content server 108 may include an interface that may
request information from a user of client devices 101-104. For
example, content server 108 may provide access to an
account, which may request user log-in information. Such
log-in mformation may include a user name, password, or
other 1dentifier of the user and/or client device used by the
user. Moreover, content server 108 may also be configured to
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manage information for a user, such as an address book,
buddy list, or other type of contact list. Such contact lists may
be made available to cluster service 106, 1n one embodiment.

Content server 108 may also operate to provide third party
information to one or more client devices 101-104 using, for
example, mterest clusters, sneezers, or the like.

Devices that may operate as content server 108 include, but
are not limited to personal computers, desktop computers,
multiprocessor systems, microprocessor-based or program-
mable consumer electronics, network PCs, servers, network
appliances, and the like.

[lustrative Client Environment

FIG. 2 shows one embodiment of mobile device 200 that
may be included 1n a system implementing the invention.
Mobile device 200 may include many more or less compo-
nents than those shown in FIG. 2. However, the components
shown are suificient to disclose an 1illustrative embodiment
for practicing the present invention. Mobile device 200 may
represent, for example, one of client devices 102-104 of FIG.
1.

As shown 1n the figure, mobile device 200 includes a pro-
cessing unit (CPU) 222 1n communication with a mass
memory 230 via a bus 224. Mobile device 200 also includes
a power supply 226, one or more network interfaces 250, an
audio interface 252, video interface 259, a display 2354, a
keypad 256, an illuminator 258, an input/output interface
260, a haptic interface 262, and an optional global positioning
systems (GPS) receiver 264. Power supply 226 provides
power to mobile device 200. A rechargeable or non-recharge-
able battery may be used to provide power. The power may
also be provided by an external power source, such as an AC
adapter or a powered docking cradle that supplements and/or
recharges a battery.

Mobile device 200 may optionally communicate with a
base station (not shown), or directly with another computing
device. Network interface 250 includes circuitry for coupling
mobile device 200 to one or more networks, and 1s con-
structed for use with one or more communication protocols
and technologies including, but not limited to, global system
for mobile communication (GSM), code division multiple
access (CDMA), time division multiple access (TDMA), user
datagram protocol (UDP), transmission control protocol/In-
ternet protocol (TCP/IP), SMS, general packet radio service

(GPRS), WAP, ultra wide band (UWB), IEEE 802.16 World-
wide Interoperability for Microwave Access (WiMax), SIP/
RTP, Bluetooth™, infrared, Wi-Fi, Zigbee, or any of a variety
of other wireless communication protocols Network interface
250 1s sometimes known as a transceiver, transcerving device,
or network interface card (NIC).

Audio interface 252 1s arranged to produce and recerve
audio signals such as the sound of a human voice. For
example, audio interface 252 may be coupled to a speaker and
microphone (not shown) to enable telecommunication with
others and/or generate an audio acknowledgement for some
action. Display 254 may be a liquid crystal display (LCD),
gas plasma, light emitting diode (LED), or any other type of
display used with a computing device. Display 254 may also
include a touch sensitive screen arranged to receive input
from an object such as a stylus or a digit from a human hand.

Video mterface 259 1s arranged to capture video images,
such as a still photo, a video segment, an infrared video, or the
like. For example, video interface 259 may be coupled to a
digital video camera, a web-camera, or the like. Video inter-
face 259 may comprise a lens, an 1image sensor, and other
clectronics. Image sensors may include a complementary
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metal-oxide-semiconductor (CMOS) integrated circuit,
charge-coupled device (CCD), or any other integrated circuit
for sensing light.

Keypad 256 may comprise any input device arranged to
receive input from a user. For example, keypad 256 may
include a push button numeric dial, or a keyboard. Keypad
256 may also include command buttons that are associated
with selecting and sending images. Illuminator 258 may pro-
vide a status indication and/or provide light. Illuminator 2358
may remain active for specific periods of time or 1n response
to events. For example, when 1lluminator 258 is active, it may
backlight the buttons on keypad 256 and stay on while the
client device 1s powered. Also, illuminator 258 may backlight
these buttons 1n various patterns when particular actions are
performed, such as dialing another client device. Illuminator
258 may also cause light sources positioned within a trans-
parent or translucent case of the client device to illuminate in
response to actions.

Mobile device 200 also comprises input/output interface
260 for communicating with external devices, such as a head-
set, or other mput or output devices not shown 1n FIG. 2.
Input/output interface 260 can utilize one or more communi-
cation technologies, such as USB, infrared, Bluetooth™, Wi-
Fi, Zigbee, or the like. Haptic interface 262 1s arranged to
provide tactile feedback to a user of the client device. For
example, the haptic interface may be employed to vibrate
mobile device 200 1n a particular way when another user of a
computing device 1s calling.

Optional GPS transceiver 264 can determine the physical
coordinates of mobile device 200 on the surface of the Farth,
which typically outputs a location as latitude and longitude
values. GPS transceiver 264 can also employ other geo-posi-
tiomng mechanisms, including, but not limited to, triangula-
tion, assisted GPS (AGPS), E-OTD, CI, SAIL ETA, BSS or the
like, to further determine the physical location of mobile
device 200 on the surface of the Earth. It 1s understood that
under different conditions, GPS transceiver 264 can deter-
mine a physical location within millimeters for mobile device
200; and 1n other cases, the determined physical location may
be less precise, such as within a meter or significantly greater
distances. In one embodiment, however, a client device may
through other components, provide other information that
may be employed to determine a physical location of the
device, including for example, a MAC address, IP address, or

the like.

Mass memory 230 includes a RAM 232, a ROM 234, and
other storage means. Mass memory 230 illustrates another
example of computer storage media for storage of informa-
tion such as computer readable istructions, data structures,
program modules or other data. Mass memory 230 stores a
basic input/output system (“BIOS™) 240 for controlling low-
level operation of mobile device 200. The mass memory also
stores an operating system 241 for controlling the operation
of mobile device 200. It will be appreciated that this compo-
nent may include a general purpose operating system such as
a version ol UNIX, or LINUX™, or a specialized client
communication operating system such as Windows
Mobile™, or the Symbian® (operating system. The operating
system may include, or interface with a Java virtual machine
module that enables control of hardware components and/or
operating system operations via Java application programs.

Memory 230 further includes one or more data storage 244,
which can be utilized by mobile device 200 to store, among,
other things, applications 242 and/or other data. For example,
data storage 244 may also be employed to store information
that describes various capabilities of mobile device 200. The
information may then be provided to another device based on
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any of a variety of events, including being sent as part of a
header during a communication, sent upon request, or the
like. Moreover, data storage 244 may also be employed to
store personal information including but not limited to
address lists, contact lists, personal preferences, or the like.
Data storage 244 may also include some profile information.
At least a portion of the information may also be stored on a
disk drive or other storage medium (not shown) within mobile
device 200.

Applications 242 may include computer executable
instructions which, when executed by mobile device 200,
transmit, recerve, and/or otherwise process messages (€.g.,
SMS, MMS, IM, email, and/or other messages), multimedia
information, and enable telecommunication with another
user of another client device. Other examples of application
programs include calendars, browsers, email clients, IM
applications, SMS applications, VoIP applications, contact
managers, task managers, transcoders, database programs,
word processing programs, security applications, spread-
sheet programs, games, search programs, and so forth. Appli-
cations 242 may also include cluster messenger (CM) 243, In
one embodiment, CM 2435 may be a browser application. In
another embodiment, CM 245 may be a browser application
with a downloadable plug-1n, script, applet, or the like, that 1s
configured and arranged to manage messages using interest
clusters, and/or hop distances.

CM 245 may include a browser application configured to
receive and display graphics, text, multimedia, and the like,
employing virtually any web based language. In one embodi-
ment, the browser application 1s enabled to employ Handheld

Device Markup Language (HDML), Wireless Markup Lan-
guage (WML), WMLScript, JavaScript, Standard General-
1zed Markup Language (SMGL), HyperText Markup Lan-
guage (HITML), eXtensible Markup Language (XML), and
the like, to display and send a message. However, any of a
variety of other web based languages may be employed.

CM 245 may further be configured as a messenger appli-
cation that 1s configured to send, to recerve, and/or to other-
wise process messages using SMS, MMS, IM, email, VoIP,
and/or any of a variety of other messaging communication
protocols. Although a single CM 245 1s 1llustrated 1t should be
clear that multiple applications may be employed. For
example, one CM 2435 may be configured to manage SMS
messages, where another application may manage IM mes-
sages, and yet another messaging client 1s configured to man-
age emails, or the like, with one or more of such applications
being able to manage messages using interest clusters and/or
hop distances. One embodiment of an interface useable on
mobile device 200 for managing messages 1s described in
more detail below 1n conjunction with FIG. 6.

In one embodiment, CM 245 may be configured and
arranged to manage forwarding of a message. For example,
where the user requests that a message be forwarded, CM 2435
might automatically determine a list of recipients to whom
the message 1s to be forwarded. In one embodiment, CM 245
might employ a contact list, or the like, to make such a
determination. CM 245 may, in one embodiment, automati-
cally determine one or more 1nterest clusters associated with
the message, and employ the membership 1n the one or more
interest clusters to forward the message. In one embodiment,
CM 245 may display one or more interest clusters by name or
the like, for a user to select and use to forward the message.
[llustrative Network Device Environment

FIG. 3 shows one embodiment of a network device,
according to one embodiment of the invention. Network
device 300 may include many more components than those
shown. The components shown, however, are suificient to
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disclose an 1llustrative embodiment for practicing the mven-
tion. Network device 300 may represent, for example, cluster
service 106 of FIG. 1.

Network device 300 includes processing unit 312, video
display adapter 314, and a mass memory, all 1n communica-
tion with each other via bus 322. The mass memory generally
includes RAM 316, ROM 332, and one or more permanent
mass storage devices, such as hard disk drive 328, tape drive,
optical drive, and/or floppy disk drive. The mass memory
stores operating system 320 for controlling the operation of
network device 300. Any general-purpose operating system
may be employed. Basic input/output system (“BIOS™) 318 1s
also provided for controlling the low-level operation of net-
work device 300. As 1llustrated in FIG. 3, network device 300
also can communicate with the Internet, or some other com-
munications network, via network interface unit 310, which 1s
constructed for use with various communication protocols
including the TCP/IP protocol. Network interface unit 310 1s
sometimes known as a transceiver, transcerving device, or
network iterface card (NIC).

The mass memory as described above illustrates another
type ol computer-readable media, namely computer storage
media. Computer storage media may include volatile, non-
volatile, removable, and non-removable media implemented
in any method or technology for storage of information, such
as computer readable instructions, data structures, program

modules, or other data. Examples of computer storage media
include RAM, ROM, EEPROM, flash memory or other

memory technology, CD-ROM, digital versatile disks (DVD)
or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by a computing
device.

The mass memory also stores program code and data. One
or more applications 3350 are loaded 1nto mass memory and
run on operating system 320. Examples of application pro-
grams may include transcoders, schedulers, calendars, data-
base programs, word processing programs, HI'TP programs,
customizable user interface programs, IPSec applications,
encryption programs, security programs, VPN programs,
web servers, account management, and so forth. Applications
350 may include Remote Cluster Manager (RCM) 355 and
message server 338.

Message server 3538 may include virtually any computing
component or components configured and arranged to for-
ward messages from message user agents, and/or other mes-
sage servers, or to deliver messages to a local message store,
such as data store 352, or the like. Thus, message server 358
may include a message transier manager to communicate a
message employing any of a variety of email protocols,
including, but not limited, to Simple Mail Transier Protocol
(SMTP), Post Office Protocol (POP), Internet Message
Access Protocol (IMAP), NNTP, or the like.

However, message server 358 1s not constrained to email
messages, and other messaging protocols may also be man-
aged by one or more components of message server 358.
Thus, message server 358 may also be configured to manage
SMS messages, IM, MMS, IRC, mIRC, or any of a variety of
other message types. Moreover message server 358 may also
represent a web server configured to enable access to and/or
management ol messages.

In one embodiment, message server 358 may communicate
with RCM 355 to enable a user to manage messages using,
interest clusters, and optionally hop distances. In one embodi-
ment, RCM 355 may provide a script, applet, application, or
other downloadable component, to a client device for use 1n
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managing messages using interest clusters and optionally hop
distances. In another embodiment, RCM 355 may provide
information to message server 358, including an interface, or
the like, for use 1n displaying, and/or otherwise managing
messages. Although not illustrated, in one embodiment,
RCM 355 may be configured as a plug-in, or the like, to
message server 358.

In one embodiment, message server 338 may be configured
and arranged to receive a message. In one embodiment, the
message may be associated with hop distance information.
RCM 335 may receive the hop distance information, and/or
otherwise determine 1n real-time a hop distance for the mes-
sage based on the received imnformation. The determined hop
distance may then be provided to message server 358 for
display with the message. In one embodiment, the hop dis-
tance might not be displayed until, for example, the user
performs some defined action, such as reading the message,
forwarding the message, or the like. In one embodiment, the
hop distance determined based on a number of hops the
message traversed to the given user might be displayed with
the message; but, the hop distance might not be updated 1t
other recipients select to forward the message—until, for
example, the given user selects to also forward the message.
In one embodiment, the message may be displayed to the user
in a rank ordering of messages based on message hop dis-
tances.

RCM 355 may be further configured and arranged to man-
age interest clusters useable 1in forwarding messages. RCM
355 might 1nteract with data store 352, and/or receive infor-
mation from a client device that 1s useable to 1dentify users
within a contact list. RCM 355 might employ the information
within a contact list to identily recipients of a message.

As messages are sent between client devices, RCM 355
might monitor for and/or recerve notice of responses by users
receiving the messages. RCM 355 may then use the response
information to manage membership to one or more nterest
clusters. RCM 355 may further provide access to the interest
clusters to users of client devices for forwarding messages
based, 1n part, on the membership of the interest clusters
associated with the message to be forwarded.

RCM 355 may also be configured and arranged to parse a
message to determine one or more interest clusters associated
with the message. In one embodiment, RCM 355 may search
for keywords, names, phrases, or the like, that may be useable
to 1dentily one or more interest clusters for the message.
Generalized Operation

The operation of certain aspects of the imnvention will now
be described with respect to FIG. 4. FIG. 4 1llustrates a logical
flow diagram generally showing one embodiment of a pro-
cess for managing messages using generated interest clusters
based on responses of a message recipient to the received
message. Process 400 of FIG. 4 may be implemented, for
example, within cluster service 106 of FIG. 1.

Process 400 may begin, after a start block, at block 402,
where a user may select to have a message sent to others. In
one embodiment, an interface may be provided to a user to
enable the user to post or otherwise send a message. One
embodiment of such an interface 1s illustrated 1n FIG. 6.
However, other interfaces may also be used.

The message may be one that the user received from
another user, or one that the user has composed. For example,
the user might have viewed something, heard something, or
the like, of interest, and wants to share the information. The
user might nsert content into a message body, including a
link to an article, other content, or the like. The user may then
select an 1con, or the like, to request that the message be sent.
In another embodiment, the user might read a received mes-
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sage and select to have that received message be forwarded. In
one embodiment, the user might modily the message by
including additional information 1n an associated message
body, subject line, or the like.

Processing then tlows to block 404, where a determination
1s made as to which interest cluster(s) are associated with the
message. In one embodiment, a data store, or the like, may
include information for which interest cluster(s) the message
1s associated. Such information may have been determined by
a prior action, such as from a previous sender of the message,
or the like. In another embodiment, an analysis may be per-
formed on the message to determine one or more interest
clusters associated with the message. The analysis may be
performed using any of a variety of mechamsms. For
example, one mechanmism may include parsing the body of the
message, a subject line of the message, following links within
the message and parsing resulting content obtained, or the
like. The parsed content may include keywords, phrases,
names, or the like, that may be useable to determine one or
more 1nterest clusters.

In one embodiment, the interest clusters may already have
been established. In which instance, the parsing enables the
message to be associated with the earlier established interest
clusters. In another embodiment, at least some of the parsed
content may result in creating at least one new interest cluster.
In which case, the new interest cluster might have no member
users associated with 1t. It may also be the case that an earlier
established interest cluster might also include an empty mem-
bership.

Process 400 moves next to block 406, where recipients are
determined based, in part, on the interest cluster(s). In one
embodiment, as noted above, membership to the interest clus-
ter might be empty. In such a situation, the recipients may be
determined based on a variety of mechanisms. For example,
in one embodiment, the recipients might be selected from the
sender’s contact list. In one embodiment, all the users 1n the
sender’s contact list might be i1dentified to recerve the mes-
sage. However, in another embodiment, where users within
the contact list are tagged, the tags might be used to identify
recipients. For example, some users in the sender’s contact
list might be identified as employees, co-workers, church
friends, family, game buddies, or the like. Such tags may then
be used to select a sub-set of users within the sender’s contact
l1st.

In another embodiment, the membership to the interest
cluster might not be empty. In which instance, the member-
ship might be compared to the sender’s contact list. If no one
within the sender’s contact list 1s included within the mem-
bership, a variety of actions may be performed. In one
embodiment, a determination might be made to detect if any
of the users in the contact list have responded to previous
messages 1n the associated interest cluster(s). If so, then it
might indicate that the users had 1gnored or deleted the pre-
vious messages without reading them. In such situations, 1t
may indicate further that these users may not be interested in
receiving farther messages for the associated interest clusters.
In that case, these 1dentified users might not be included as
recipients to the present message. In another embodiment, 11
none of the users are 1dentified as having recerved previous
messages associated with the interest cluster(s) for the
present message, then, each user 1n the contact list might be
included as recipients. In one embodiment, the added recipi-
ents from the sender’s contact list might initially be added as
members to the associated interest clusters. In another
embodiment, the recipients might simply be identified to
receive the message, in addition to those 1n the interest cluster
(s), but not added as members to the interest cluster(s). In still
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another embodiment, the contact list might not be employed
to supplement the membership identified for the interest clus-
ter(s).

In one embodiment, a display of interest clusters may be
provided to the sender for use in selecting one or more interest
clusters (and therefore recipients) for the message. One
embodiment of employing existing interest clusters for
selecting the set of recipients of the message 1s illustrated 1n
FIG. 6. Shown 1in FIG. 6 1s a non-exhaustive example of a user
interface 600 displayable at a client device. Interface 600
includes an interest cluster selection mechanism 602. In one
embodiment, the selection mechanism 602 may be a menu
showing existing interest clusters. In one embodiment, the list
ol interest clusters shown 1n selection mechanism 602 might
include those interest clusters for which the sender 1s cur-
rently a member. In one embodiment, the list might include
interest clusters for which the sender might not be a member,
but are selected based on interest clusters determined for the
message at block 404. In another embodiment, the selection
mechanism 602 might show an empty set of interest clusters,
where the sender 1s not a member to any interest clusters, or
the message 1s determined to be unassociated with any inter-
est clusters for which the sender 1s currently a member. Other
variations may also be employed, without departing from the
scope of the mnvention. Moreover, while selection mechanism
602 1s shown as a scrollable menu, the invention may employ
other mechanisms, including, but not limited to a searchable
field, a text enterable field, or the like.

Returning to FIG. 4, process 400 flows next to block 408,
where the message 1s sent to the selected recipients. In one
embodiment, the message might be sent anonymously, rather
than indicating the actual sender as the source of the message.
For example, 1n one embodiment, a name of the interest
cluster might be 1dentified as the source of the message.

Processing continues to block 410, where a hop distance
may be determined in real-time for the message. In one
embodiment, the hop distance may be determined based on a
count of each request received to forward the message. Thus,
if the message was requested to be forwarded to the user by a
previous user, the hop distance might be 1nitially at least one.
When the present user requests that the message be for-
warded, independent of the number of potential recipients the
message 15 to be forwarded to, the hop distance would
increase by one, and so forth. In another embodiment, the hop
distance may be updated as the message 1s recetved by a
recipient, as the message 1s sent, or any of a variety of timing
points 1n the process of sending/recerving the message. In
addition, an interface at the recipient’s client device may be
configured to display the message based on the hop distance.
For example, FIG. 6 1llustrates an example interface usable
for managing messages using generated interest clusters.
Shown 1n FIG. 6 1s message queue 606 with a plurality of
messages, each message having an associated hop distance,
such as hop distance 608. In one embodiment, the messages
may be displayed 1n a rank ordering based on the hop dis-
tances. In another embodiment, the hop distances may be
displayed with the messages, however, in yet another embodi-
ment, the hop distance may be hidden. In one embodiment,
determination and/or use of the hop distance may be optional.

Returning to FI1G. 4, process 400 flows to block 412, where
recipients of the message may receive a score based on their
response to the message. Scoring responses may be per-
formed 1n any of a variety of ways directed towards determin-
ing 1nterest or atfinity to a subject of the message (and there-
fore the interest cluster(s)). One possible, non-limiting,
mechanism for scoring responses might be to monitor
whether the recipient forwards the message, reads the mes-
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sage, 1gnores the message for a defined time period, and/or
deletes the message unread. Various rating scores may be
placed on these actions. For example, 1f the recipient selects
to forward the message, the recipient may be deemed to
express an interest in the subject of the message, and may
receive a first score or highest score. For example, the high
score might be a plus two, or the like. If the recipient selects
instead to read the message, but not forward it, the recipient
may have expressed a somewhat lesser interest in the subject
of the message. Theretfore, the recipient might recerve a score
for the associated interest clusters of some value less than the
score for forwarding the message. For example, the score
might be one. If the recipient selects to 1gnore the message,
the recipient might be deemed to be ambivalent about the
message. The score might be set to, for example, a zero.
Similarly, a recipient that merely deletes the message unread
might be deemed to have no interest in the message. The score
might be set, for example, to a negative value. It should be
clear that any values may be used as score values, and the
invention 1s therefore not limited 1n any manner by such
examples values.

In any event, processing next flows to decision block 414,
where a determination 1s made whether the message 1s
ignored by the recipient for some defined time period. If not,
then processing flows to block 420; otherwise, processing,
may flow to decision block 416, where a determination 1s
made whether the message 1s stale. A message may be deter-
mined to be stale 1f the message remains in a recipient’s
message queue beyond a second defined time period, has a
hop distance below a threshold, or any of a vaniety of other
criteria. In any event, 1f the message 1s determined to be stale,
processing flows to block 418; otherwise, processing flows to
block 420. At block 418, the stale message may be deleted
from the recipient’s message queue, moved to a stale message
tolder, or the like. Processing then flows to block 420.

At block 420, membership to one or more interest clusters
associated with the message may be revised based on the
responses of the recipients of the message. Thus, those recipi-
ents with a first score, based on forwarding the message, may
be added to the membership of the one or more interest
clusters. Additionally, such recipients may be uniquely 1den-
tified into a class known as sneezers, as they appear to indicate
an increased likelihood over other recipients to forward mes-
sages.

Similarly, recipients that read the message (e.g., having the
second score value) may be added to the one or more interest
clusters. Those recipients that ignored the message (e.g., hav-
ing a third score value) may be optionally added, left as a
member 11 currently a member, or optionally removed from
the membership of the one or more interest clusters. Such
optional selection may be based on a variety of critenia. For
example, 1n one embodiment, this recipient may be mitially
added and based on responses to subsequent messages asso-
ciated with the same one or more interest clusters may be
removed. Thus, for example, continually 1gnoring messages
may indicate a “don’t care” approach to the one or more
interest clusters. As such, 1t may be appropnate to not con-
tinue to send messages for the one or more 1nterest clusters to
these recipients. However, other actions may be performed
for those recipients that ignore the messages for the one or
more interest clusters, including, but not limited to maintain-
ing their membership 1n the one or more 1interest clusters, until
they select to change their responses. For example, 1f this type
of recipient now starts to delete each received message for the
one or more interest clusters, then the recipient may be
removed. Similarly, those recipients that have a low score,
such as a result of deleting the messages, may be removed
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from, or not ever added as, a member to the one or more
interest clusters. Such membership changes may occur each
time the message 1s forwarded to another set of recipients. In
this manner, the membership may be dynamic, including
friends, Iriends of friends, and so forth, such that there may be
members 1n an interest cluster that are not 1 a sender/recipi-
ent’s contact list. Thus, 1n one embodiment, interest clusters
may be made available to a plurality of users within a social
network. In one embodiment, the membership may be stored
or otherwise accessed from a remote network device to each
client device.

In one embodiment, a user of the interest cluster might not
be able to determine who 1s a member of the interest cluster.
Moreover, 1n one embodiment, membership to the interest
cluster might be determined based on a response to a message
associated with the interest cluster, rather than enabling one
or more users to explicitly edit the membership.

Interest clusters may appear and disappear over time. Inter-
est clusters may initially appear, for example, based on a
determination of interest clusters, such as described above at
block 404. Interest clusters may also disappear based on
responses over time of members to messages. For example, as
members select to 1ignore or delete messages from an interest
cluster, the membership may diminish. Over time, 1t 1s pos-
sible that only a few members may exist for the interest
cluster, such as a sneezer, or the like. Where the membership
has diminished to below a defined value, 1n one embodiment,
the mterest cluster may be automatically deleted. Subsequent
messages that may be determined to be associated with the
deleted 1nterest cluster might then be associated with a dii-
ferent interest cluster. In another embodiment, the message
might be sent based on the sender selecting the recipients, or
the recipients being automatically selected from the sender’s
contact list, as described above.

In any event, process 400 may move to block 422, where
optionally, third parties may employ interest clusters and/or
sneezers to send messages. Third parties typically include
those entities, not a member to the interest cluster. Thus, a
merchant, educational entity, or the like, may employ the
interest clusters, and/or sneezers to send marketing material,
advertising material, educational material, or the like. In this
manner, the material may be directed to interest clusters that
might be more interested in the content. Of course, members
to an interest cluster, and/or sneezers may also send similar
content using other sneezers, and/or interest clusters.

Processing tlows next to decision block 424, where a deter-
mination 1s made whether more message activity 1s to be
managed. Such might arise, for example, as a message 1s
forwarded through the social network, new messages are
created and sent, or the like. If there 1s more activity, process-
ing loops back to block 402; otherwise, processing returns to
a calling process to perform other actions.

It will be understood that each block of the tlowchart 1llus-
tration, and combinations of blocks in the flowchart 1llustra-
tion, can be implemented by computer program instructions.
These program 1nstructions may be provided to a processor to
produce a machine, such that the instructions, which execute
on the processor, create means for implementing the actions
specified 1n the flowchart block or blocks. The computer
program instructions may be executed by a processor to cause
a series of operational steps to be performed by the processor
to produce a computer implemented process such that the
instructions, which execute on the processor to provide steps
for implementing the actions specified in the tflowchart block
or blocks. The computer program instructions may also cause
at least some of the operational steps shown in the blocks of
the tflowchart to be performed in parallel. Moreover, some of
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the steps may also be performed across more than one pro-
cessor, such as might arise 1n a multi-processor computer
system. In addition, one or more blocks or combinations of
blocks 1n the flowchart illustration may also be performed
concurrently with other blocks or combinations of blocks, or
even 1n a different sequence than illustrated without departing
from the scope or spirit of the invention.

Accordingly, blocks of the flowchart illustration support
combinations of means for performing the specified actions,
combinations of steps for performing the specified actions
and program instruction means for performing the specified
actions. It will also be understood that each block of the
flowchart illustration, and combinations of blocks in the flow-
chart illustration, can be implemented by special purpose
hardware-based systems which perform the specified actions
or steps, or combinations of special purpose hardware and
computer mstructions.

[llustrated Examples & User Interface

Other aspects of the invention will now be described with
respect to FIGS. 5-6. FIG. 5 1llustrates a relational diagram
generally showing an example embodiment of a message
torwarded through a social network.

As shown 1n FIG. 5, a social network 600 may include a
plurality of users 502-514. As may be seen in the non-exhaus-
tive example, included within user 502’s contact list might be
users 503, 508, 510, and 513-514. Included within user 510°s
contact list might be user 511. Included within user 503’s
contact list might be users 509, 504, and 512. Similarly,
within user 304°s contact list might be user 505, and within
user 505’s contact list might be users 506-507. Thus, social
network 600 may represent direct and 1indirect personal rela-
tionships, such as described above.

User 502 might select to send a message. If membership to
interest cluster(s) determined for the message are empty, user
502’s contact list might be employed to automatically select
the recipients of the message. The message may then be sent
to these users. The users may, as shown 1n this example, have
varied responses to the message. For example, those users
labeled with the letter “A” represent those users that forward
the recerved message to another user. Thus, users 503 and 510
are 1dentified as forwarding the message. These users may
automatically be added as members to the interest cluster(s)
associated with the message. User 502 may automatically
also be added as a member. User 513 may have selected to
read the message without forwarding 1t. As such, user 513
response 1s 1dentified with the letter “B.” User 514 might have
ignored the message, while user 508 might have deleted the
message without reading it. As such, user 314 and 508 have
been labeled based on their responses with the letters “C” and
“D.” Using these letters (perhaps as a mechanism for scoring
the responses, 1n one embodiment), membership to the inter-
est cluster(s) may be revised. Thus, user 513 may be added to
the interest cluster(s), while user 514 might optionally be
added or not, and user 508 would not be added.

Asthe message 1s forwarded, subsequent recipients may be
scored (as 1llustrated by the lettering) and membership to the
interest cluster(s) revised, based on subsequent responses by
cach recipient. User 502, or other members to the interest
cluster, might then send messages to other members. Thus,
for example, user 502 might now be enabled to send messages
tor the interest cluster(s) to users 503-507, 510-511, and 513.

The mvention 1s not limited by this example, however. For
example, 1n one embodiment, recipients of messages from
user 302 might be selected from those members of the interest
cluster that are also within user 502’s contact list. Thus, user
502 might automatically send the message to users 503, 510,
and 513. Each of these users would similarly have recipients
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for their messages selected from the intersection of user 1n
their contact list that are also a member of the interest cluster.
Thus, user 513 might have an empty set, while user 303 might
be able to send the message to user 504, and so forth. Thus,
interest clusters, and forwarding rules are not limited by the
above examples, and any of a variety of other approaches and
uses of interest clusters are also useable and are within the
scope of the invention.

FIG. 6 illustrates an example interface useable for manag-
ing messages using generated interest clusters. Interface 600
1s but one of a variety of interfaces, and therefore 1s not to be
construed as limiting the invention. However, as illustrated,
interface 600 includes interest cluster selection mechanism
602 as described above, message queue 606 also described
above, action selectors 604, and a message display 610.
Action selectors 604 represent virtually any mechanism use-
able to select an action to be performed on a message, includ-
ing, but not limited to editing a message, deleting a message,
reading a message, or even forwarding a message. Message
display 610 may represent any mechanism useable to read
and/or edit, and/or compose a message.

In one embodiment, interface 600 may be provided
through a component downloaded onto a client device, such
as client devices 101-104. In another embodiment, interface
600 might be displayed within a browser window from a
remote network device, or the like. Thus, interface 600 may
be accessible from a client device using a variety of mecha-
nisms, included, but not limited to a combination of a client
component and a remote network device.

The above specification, examples, and data provide a
complete description of the manufacture and use of the com-
position of the mmvention. Since many embodiments of the
invention can be made without departing from the spirit and
scope of the mvention, the mvention resides in the claims
hereinafter appended.

What 1s claimed as new and desired to be protected by
Letters Patent of the United States 1s:
1. A network device to manage a communications over a
network, comprising;
a transceiver to send and receive data over a network; and
a processor that 1s operative to perform actions, compris-
ng:
receiving a request to forward a message over the net-
work:
determining one or more interest clusters with which the
message 1s associated;
sending the message based on an automatic determina-
tion of one or more recipients to whom the message 1s
to be sent based, 1n part, on a membership of the one
or more recipients to the one or more interest clusters;
automatically revising the membership to the one or
more interest clusters based, 1n part, on how a one of
the one or more recipients of the message responds to
the message, such that the revised membership 1s
useable to manage a subsequent message; and
adding a first recipient of the one or more recipients as a
member to the one or more interest clusters associated
with the message 1n response to the first recipient
forwarding the message.
2. The network device of claim 1, wherein determining one
or more interest clusters further comprises:
performing an analysis based on a content of the message
to 1dentily the one or more 1nterest clusters; and
11 at least one of the one or more interest clusters 1s unde-
fined, creating the undefined interest cluster.
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3. The network device of claim 1, wherein revising the
membership based on how the one of the one or more recipi-
ents responds further comprises:

adding a recipient of the one or more recipients as a mem-
ber to the one or more interest clusters associated with
the message 1n response to the recipient reading the
message and failing to forward the message;

selectively including a recipient of the one or more recipi-
ents in the one or more nterest clusters inresponse to the
recipient ignoring the message; and

selectively removing a recipient from the one or more
interest clusters associated with the message i response
to the recipient deleting the message unread.

4. The network device of claim 1, wherein determining to

whom the message 1s to be sent further comprises:

i’ at least one user 1s unassociated with the one or more
interest clusters, automatically sending the message to
one or more users 1dentified with a contact list associated
with a user requesting the message to be forwarded; and

if one or more users are associated with the one or more
interest clusters, sending the message to each member
identified within the one or more interest clusters, and
ensuring that the message 1s not sent to a same member
multiple times by the user requesting the message to be
forwarded.

5. The network device of claim 1, wherein automatically

revising the membership further comprises:

il a member of an 1nterest cluster fails to read or forward a
subsequent message associated with one or more inter-
est clusters, selectively removing the member from the
interest cluster.

6. The network device of claim 1, wherein the processor 1s

operative to perform actions, further including:
automatically classifying each recipient into sneezer class
of members for at least one interest cluster 11 the recipi-
ent forwards the message; and

sending at least one marketing material to members within
the sneezer class for the at least one 1nterest cluster.

7. A network device to manage a communications over a

network, comprising;

a transceiver to send and receive data over a network; and

a processor that 1s operative to perform actions, compris-
ng:
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receiving a request to forward a message over the net-
work:
determining one or more interest clusters with which the
message 1s associated,
sending the message based on an automatic determina-
tion of to whom the message 1s to be sent based, 1n
part, on a membership to the one or more interest
clusters; and
automatically revising the membership to the one or
more interest clusters based, in part, on how a recipi-
ent of the message responds to the message, such that
the revised membership 1s useable to manage a sub-
sequent message, wherein automatically revising a
membership further comprises:
selectively removing a member from an interest clus-
ter 1n response to the member of the interest cluster
failing to read or forward a subsequent message
associated with the interest cluster.
8. A network device to manage a communications over a
network, comprising;
a transceiver to send and receive data over a network; and
a processor that 1s operative to perform actions, compris-
ng:
receiving a request to forward a message over the net-
work:
determining one or more interest clusters with which the
message 1s associated;
sending the message based on an automatic determina-
tion of to whom the message 1s to be sent based, 1n
part, on a membership to the one or more interest
clusters:
automatically revising the membership to the one or

more interest clusters based, in part, on how a recipi-
ent of the message responds to the message, such that
the revised membership 1s useable to manage a sub-
sequent message; and

adding the recipient as a member to the one or more
interest clusters associated with the message 1n
response to the recipient reading the message and
tailing to forward the message.
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